Colon cancer rarely combines with abscess of the abdominal wall. We here describe a case treated by extensive surgery, biological mesh abdominal wall repair and negative pressure therapy. A 58-year-old woman presented with a locally advanced right colon cancer with abdominal wall abscess and no evidence of distant metastasis. Extended right hemicolectomy was performed with en-bloc excision of the bladder dome, the right annex and full thickness removal of the anterior abdominal wall including the abscess. Abdominal wall repair was perfomed by a biological mesh (Permacol ™ Biologic Implant) and to facilitate healing the patient was then treated with Vacuum-Assisted Closure (V.A.C. ® ) Therapy. Histology showed a mucinous moderately differentiated adenocarcinoma without nodal metastases (n = 57). Surgical margins including the abdominal wall was tumor free. The postoperative clinical course was uneventful. V.A.C.
Introduction
Locally advanced colorectal cancers, a subgroup of colorectal tumors that invade adjacent organs without distant metastases, account for 5% -22% of all colorectal cancers [1] . Abscess formation is rare (0.3% -4% of colonic cancers [2] ); abscesses of the anterior abdominal wall as a complication of direct invasion and perforation of the colonic tumour have also been described [2, 3] . Rarely a radical excision was performed due to the high risks of an extensive surgery and therefore prognosis is always poor.
We here report a case of a patient with locally advanced right colon cancer and abdominal wall abscess, treated with "curative" surgery. The good final outcome was favoured by the integration of surgery with innovative medical devices such as a biological mesh and Vacuum-Assisted Closure (V.A.C. ® ) Therapy (KCI, San Antonio TX, USA).
Case Report
A 58-year female, with recent finding of skin oedema and reddening in the right flank, was seen in a district hospital and diagnosed a locally advanced right colon cancer invading the abdominal wall. She was deemed unfit for radical surgery and referred to medical oncologists. After two cycles of chemotherapy (Folfox 4), she developed acute skin necrosis with a tender inflamed area in the right flank, suggesting an abscess. Chemotherapy was stopped and the patient referred to our hospital. A computed tomography (CT) scan showed a large solid mass in the pelvis (12 × 6 cm), with internal liquefactive areas. The mass was not separable from the cecum and the distal ileal loops, with an evident fistulous tract to the bladder. Spreading into the abdominal wall and a diffuse lymph-node involvement (obturatory, external iliac, and inguinal stations) were detected. Colonoscopy confirmed an obstructing mass of the right colon. CEA level was normal. Patient underwent drainage of the abdominal wall abscess under local anesthesia. Surgery was then planned: an extended right hemicolectomy with en-bloc excision of the bladder dome, the right annex and full thickness resection of the anterior abdominal wall, including the abscess area (30 × 38 cm), was performed (Figure 1(a) ). Abdominal wall repair was carried out by inserting a biological mesh (Permacol ™ Biologic Implant, Covidien, Dublin, IRL) between the right anterior rectum muscle and the lateral abdominal wall muscles (Figure  1(b) ). The V.A.C.
® Therapy System was immediately settled in place and started at -125 mmHg (with a V.A.C.GranuFoam ® Large Dressing Kit) (Figure 1(c) ). The V.A.C.
® dressing was changed every 72 hours under general anesthesia for the initial two weeks. The patient had a remarkable recovery and was discharged at day 24th after surgery. Outpatient change of the dressing without anesthesia was performed for additional 3 weeks with a significant reduction of the wound size. The amount of aspirated fluid dropped from 500 mls/day to 30 mls/day in seven weeks. The size of the dressing kits was progressively reduced and complete healing was achieved within 52 days after surgery, with a full coverage of the biological mesh by granulation tissue (Figure  2(a) ). Placement of skin graft removed from the thigh was then performed (Figure 2(b) ). Histology showed a mucinous (dominant) node negative (n = 57) moderately differentiated adenocarcinoma. Surgical margins includeing the abdominal wall were tumor free. After one year from surgery patient is alive and disease free.
Discussion
Few cases of locally advanced right colon cancer with abdominal wall abscess have been reported in the literature. Extreme surgical approaches are described with a high related mortality [1, 4, 5] . Radical resection is difficult due to extensive local infiltration and the need to perform multivisceral resection, often in patients with bad general conditions. Reconstruction of the abdominal wall is mandatory in case of resection extended to the muscles and fascia. Primary repairs often lead to unacceptable high tension and failure of the reconstruction is as high as 12% -50% [6, 7] . Furthermore, large, fullthickness, abdominal wall defects secondary to wide resection of malignant tumors cannot be closed primarily. In these cases, mesh repair is preferable to obtain a tension-free abdominal wall closure. The use of prosthetic mesh reduces the recurrence rate but is also associated with serious complications in 10% -15% of cases [8] . In particular, when a synthetic mesh is applied to contaminated wounds, its removal is required in 50% -90% of the cases [9, 10] . Generally speaking, the presence of local infection is a contraindication to any reconstructive procedure, primarily those involving flaps and prosthetic meshes. Thus many patients who would benefit of an aggressive surgical approach are deemed inoperable. Even in patients without metastatic disease, the prognosis remains poor due to the inability to perform a radical surgery.
In the reported case we achieved a radical resection by an extended multivisceral resection, including a large area of the abdominal wall. The size of the abdominal wall defect and the contamination of the site represented a challenging problem. In order to minimize mesh contamination, a biological mesh (Permacol ™ ) was used. Permacol ™ is supposed to better react with local tissues also in presence of bacteria: it is derived from porcine dermal collagen and the non-synthetic nature allows the mesh to be more resistant to infections. It supports fibroblast infiltration and neovascularization and as a result of its manufacturing peculiarity of cross-linking, its remodeling process is delayed in the host tissue, which provides additional strength [11] [12] [13] .
Vacuum therapy has been proposed to help local healing with tissue regeneration, faster growth of granulation tissue and quicker filling of large tissue defects. Controlled negative pressure, combined with an interface in polyurethane foam, helps to make the flaps come near and allows a mechanical stretching at the cellular level resulting in increased cellular mitosis, with a faster healing [14] . Moreover the removal of excess fluids decreases the bacterial colonization of the wound bed [15] .
Our patient well tolerated the dressing procedures and most of the healing process was completed with outpatient visits.
Our experience suggests that the integration of a biological mesh with V.A.C.
® Therapy may guarantee a good reconstructive process, leading to a quick recovery, a shorter hospital stay and good results in patients with locally advanced colon cancer requiring extensive surgery.
